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A reduction of apparent AOT by AAOT of 0.015 to 0.03
(average, 0.022) for the low-altitude cases corresponds to
a compensating increase in atmospheric absorptance of 3.4
- 6.8% (average, 5.0%) in the shortwave (here the calcula-
tion includes a contribution for the upward flux). The cor-
responding excess absorption is 23 to 46 Wm ™2 (average,
34 Wm"z), dayside average, or 12 to 23 Wm™2 (average,
17 Wm™?2), global average. The excess absorption, deter-
mined here for clear skies, is a substantial portion of re-
cently reported excess absorption under cloud-free and pos-
sibly cloudy conditions (see Arking, [1996] and references
therein).

The postulated excess atmospheric absorption compen-
sated by a reduction in aerosol optical thickness, would have
important consequences for many areas of atmospheric ra-
diative transfer. For aerosol climatology the excess absorp-
tion would masquerade as AOT that has been interpreted
in the past as representative of “baseline” or “background”
conditions [Forgan, 1987]. Examination of some 80,000 mea-
surements of apparent AOT at several widespread locations
[Holben et al., 1998], Figure 2, reveals no values below a
minimum apparent AOT at 440 nm of 0.025. The lowest
reported values may therefore represent optical thickness
due to the postulated excess absorption under conditions in
which the atmosphere is essentially free of light-interacting
aerosols. Such an excess absorptance, 3.4 - 6.8%, would be
a substantial increment to the 21% absorptance calculated
by MODTRAN for a standard mid-latitude summer atmo-
sphere. For remote sensing, a reduction in apparent AOT of
0.02 - 0.03 would have major consequences for atmospheric
correction procedures, as all measurements of AOT to date
would need to be reduced, with consequent effects on model-
calculated at-sensor radiance. In the absence of an identified
absorber or process, the amount of reduction in apparent
AOT can be determined at present only by simultaneous
measurements of apparent AOT and DFDI under cloud free
conditions.
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